Dystrophin deficiency markedly increases enterovirus-induced cardiomyopathy: a genetic predisposition to viral heart disease.
Both enteroviral infection of the heart and mutations in the dystrophin gene can cause cardiomyopathy. Little is known, however, about the interaction between genetic and acquired forms of cardiomyopathy. We previously demonstrated that the enteroviral protease 2A cleaves dystrophin; therefore, we hypothesized that dystrophin deficiency would predispose to enterovirus-induced cardiomyopathy. We observed more severe cardiomyopathy, worsening over time, and greater viral replication in dystrophin-deficient mice infected with enterovirus than in infected wild-type mice. This difference appears to be a result of more efficient release of the virus from dystrophin-deficient myocytes. In addition, we found that expression of wild-type dystrophin in cultured cells decreased the cytopathic effect of enteroviral infection and the release of virus from the cell. We also found that expression of a cleavage-resistant mutant dystrophin further inhibited the virally mediated cytopathic effect and viral release. These results indicate that viral infection can influence the severity and penetrance of the cardiomyopathy that occurs in the hearts of dystrophin-deficient individuals.